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摘  要 
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Mesoscale variabilities could be found almost everywhere in the oceans. It has 
been focused because of its physical characteristics, its impacts on others ocean 
sciences and transporting water mass and energy. The South China Sea (SCS) is a 
semi-closed basin with complex bathymetry. Under the forces of the Asia Monsoon 
and the Kuroshio, the SCS feed back unique mososcale variability features. In this 
thesis, satellite altimetry data is selected as the main data sets to study the mesoscale 
variabilities in the SCS. 
The SCS connects with the west Pacific via Luzon Strait (LS). The Kuroshio, 
which is the west boundary current in the Pacific, affects the SCS when it flows 
across the LS. The Kuroshio flows into the SCS from the southern LS and flows back 
to the Pacific from the northern LS, it forms an anticyclonic loop and can shed worm 
rings sometimes in the SCS. A frontal eddy could be formed in the sea area around the 
Lanyu Islet southeast to Taiwan Island when the Kuroshio flows back to the Pacific 
from the SCS. This eddy is the first topic in my thesis and its characteristics and 
dynamic mechanism are well discussed.  
The temporal and spatial variability features of the sea surface height in the 
northern SCS are studied via altimetry data analysis and studied the mesoscale 
variability’s contribution to the sea surface height variability in the northern SCS.  
There exist two active high energy areas in the west Pacific and the SCS which are 
separated by the LS. However, the LS, where the Kuroshio flows by, is a low energy 
area. A hypothesis is proposed: the Kuroshio is a dynamic barrier between the west 
Pacific and the SCS.  
In order to identify the hypothesis, the coupling and propagating of mesoscale 
sea level variability between the western Pacific and the SCS is studied by analyzing 
along track altimetry data. It shows that mesoscale sea level fluctuations in the west 















propagation of mesoscale variability through the LS was observed except the 45-day 
band. Evidence suggests that the 45-day fluctuation is very much likely a character of 
the Kuroshio originating from its low latitude beginning. It is also suggested that the 
westward propagating Rossby waves will deform when they encounter the dynamical 
barrier of the Kuroshio. The Kuroshio will then acts on the SCS in its own way. 
Therefore, the Kuroshio intrusion into the SCS and its shedding worm rings are 
subsequently statisticed and discussed.  
In the latest discussion, the mesoscale variabilities in the SCS could be separated 
to two different types: a kind of mesoscale variability varies with the SCS seasonal 
transform; another kind of mesoscale variability has no obvious seasonal character. 
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图 1.1  1998 年 3 月 25 日 TOPEX/Poseidon 和 ERS 卫星观测的海面起伏（cm）。
其中多年平均海面高度已经去掉，图中显示的只有海面高度异常。图中的斑点形
态说明几乎在所有地方都有中尺度涡（http://www.aviso.oceanobs.com/）。 
Fig. 1.1 Sea surface elevation (cm) from the TOPEX/Poseidon and ERS satellites, 
25 March 1998. 
 The mean sea surface elevation for this time of year has been subtracted, so that only 
anomalies from normal conditions are shown. The speckled pattern shows mesoscale 




































1970 年代发射的 GEOS-3 和 Seasat 卫星显示了高度计对海洋探测的优势，但因
观测资料长度和覆盖范围的问题仍无法对海洋的中尺度现象进行详细的研究。
1986 年发射的美国 Geosat 重复轨道卫星，以及后续发射的 TOPEX/Poseidon、
ERS-1/2、Jason 高度计极大地推进了人们对全球海洋中尺度现象的认识。Shum
等（1990）[3]利用 Geosat 卫星高度计对全球的中尺度能量变化进行了首次报道，
并研究了湾流和黑潮的季节变化； Stammer 等（1997）[4]利用 T/P 卫星高度计对
全球的海洋变化特征进行了研究。 
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